Key indicators: single-crystal X-ray study; T = 290 K; mean (C-C) = 0.023 Å; R factor = 0.059; wR factor = 0.157; data-to-parameter ratio = 13.1.
The title compound, [Cu(C 12 + cations (phen = 1,10-phenanthroline) and one typical [W 6 O 19 ] 2À isopolyanion. The Cu I atom is coordinated by four N atoms from two bidentate chelating phen ligands in a distorted tetrahedral geometry. The hexatungstate anion, lying on an inversion center and possessing the well known Lindqvist structure, is formed by six edge-sharing WO 6 octahedra, thus exhibiting an approximate O h symmetry. Three kinds of O atoms exist in the hexatungstate, viz. terminal O a , bridging O b and central O c atoms. Besides the electrostatic effects between the anions and cations, weak C-HÁ Á ÁO hydrogen bonds exist between the phen ligands and O a or O b atoms. The mean interplanar distances of 3.485 (1) and 3.344 (1) Å indicate -stacking interactions between neighboring phen ligands. These weak hydrogen bonds and -stacking interactions lead to a two-dimensional network.
Related literature
For general background to hexatungstate compounds, see: Khan et al. (1998) ; Meng et al. (2006) ; Zhang et al. (2004) . For related structures, see: Li & Zhang (2008) ; Zhang (2008) .
Experimental
Crystal data [Cu(C 12 
Data collection
Bruker SMART APEX CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.09, T max = 0.39 7111 measured reflections 4932 independent reflections 3737 reflections with I > 2(I) Symmetry code: (i) Àx þ 2; Ày þ 1; Àz þ 1.
Table 2
Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Bis [bis(1,10-phenanthroline-2 (Khan et al., 1998; Meng et al., 2006; Zhang et al., 2004) . In this context, we have studied and reported the crystal structures of dodecahydroxydodecatungsten henicosahydrate (Li & Zhang, 2008) and hexakis(3-hydroxo)tetra(2-hydroxo)octadeca(2-oxo)tetradecaoxodisodium(I) dodecatungsten dodecahydrate (Zhang, 2008) . In this paper, we report the synthesis and structure of the title complex,
The analysis of crystal structure shows that the title organic-inorganic hybrid compound consists of one hexatungstate cluster anion (W 6 Table 2 ). The mean interplanar distances of 3.485 (1) and 3.344 (1)Å indicate π-π stacking interactions between the neighboring phen ligands. These weak hydrogen bonds and π-π stacking interactions lead to a two-dimensional network. (9) 0.000 (6) 0.025 (7) 0.014 (7) C5 0.074 (11) 0.034 (7) 0.062 (10) 0.010 (7) 0.048 (9) 0.010 (8) C6 0.063 (9) 0.037 (7) 0.068 (11) 0.028 (7) 0.046 (9) 0.017 (8) C7 0.039 (7) 0.022 (6) 0.063 (9) 0.009 (5) 0.030 (7) 0.013 (6) C8 0.052 (9) 0.048 (8) 0.042 (7) 0.031 (7) 0.057 (10) 0.018 (6) 0.012 (7) 0.002 (7) C20 0.052 (8) 0.029 (7) 0.053 (9) 0.008 (6) 0.001 (7) 0.012 (7) C21 0.058 (9) 0.040 (7) 0.047 (9) 0.022 (7) 0.016 (7) 0.013 (7) C22 0.064 (9) 0.053 (9) 0.031 (8) 0.031 (7) 0.016 (7) 0.016 (7) C23 0.041 (7) 0.038 (7) 
